❚ INTRODUCTION
Liver and kidney diseases are chronic conditions that can progress to terminal stages, resulting in high mortality rates. Renal and hepatic replacement therapies, by means of organ transplants, offer increased survival, and which in most cases are the only therapeutical option. (1) In 2017, more than 8 thousand solid organ transplants were performed, according to the Registro Brasileiro de Transplante [Brazilian Transplant Registry] . (2) Despite efforts of the Associação Brasileira de Transplante de Organs (ABTO) [Brazilian Association of Organ Transplants] to increase this figure with campaigns that raise awareness of the population as to the importance of organ donation, it still is insufficient to meet the demand of more than 23 thousand adult patients that make up the national solid organ transplant waiting list, which demonstrates the mismatch that exists between supply (inadequate number of organs), demand (high number of patients on the waiting list), (3, 4) and result (conversion rate of possible donors to potential donors). (5, 6) One of the rationales for this imbalance demonstrated by ABTO is the high rate of refusal (42%) in donating organs by family members. (3) The primary factors that contribute towards the increased rates of family refusal for donation of organs are lack of knowledge about diagnosis of brain death (BD); lack of awareness of the deceased person's wishes; inappropriate interview of Family members when requesting donation; problems with integrity or image of the body after removal of organs and tissues; religious issues, and refusal, in life, of the deceased. Moreover, other stressors, such as dissatisfaction with care received; receiving the news of brain death in an unsettled way, and delay in delivering the corpse. (7, 8) A study with 55 nurses and nurse technicians showed the difficulties in approaching the potential donor (PD) are associated with the lack of preparation of the nursing team (34.6%), followed by lack of materials (23.1%), inadequate structure (19.2%), delay in starting the protocol to confirm BD (11.6%), family refusal (7.7%), and insufficient team (3.8%). (9) Within this context, the lack of experience of the multiprofessional team in harvesting and donating organs is the result of the generalist education in healthrelated undergraduate courses. Up to 92% of nursing and medical undergraduate students are unaware of the Organização de Procura de Órgãos e Tecidos, [Organ and Tissue Procurement Organization], (9) and only 34% of medical undergraduate students in a rotation in intensive care (ICU) reported having assessed a patient with BD. (10) Considering the need to perform studies that verify the performance of the multiprofessional team during the organ harvesting stages, it is crucial to assess knowledge of these professionals, by providing training at organizations and based on the pre-and post-tests. The total load was 16 hours, divided into 2 days. On the first day, the pre-test was applied, with ten multiple choice questions and four options of specific answers for each category, prepared by specialists in donations and transplants of the medical and nursing areas (Appendix A). Next, three lecture classes were given (surgical techniques of liver and kidney removal, and the role of the nurse as operating room coordinator). At the last class, the logistics of the harvesting process, printed material required by law, and aspects of organ packaging and transport were taught, based on the basic guidelines for harvest and removal of multiple organs and tissues, (12) The Statistical Package for the Social Sciences (SPSS), version 17 (Chicago, Il, USA) was used. The scores were calculated by the total number of correct answers weighted by the number of valid questions answered by the professional, using the formula (number of correct questions)×10/number of valid questions.
Categorical variables were described by absolute frequencies and percentages, and the numerical variables, by means and standard deviations (SD) or medians. The general linear model was adjusted for the variable response, absolute difference between the pre-and posttest scores and the explanatory variable. The results of the models were presented by adjusted mean values and 95% confidence intervals, and the multiple comparisons were corrected by Bonferroni's method. Association of knowledge of the professionals with the content applied was verified by the McNamara test.
❚ RESULTS
A total of 357 vacancies were provided, and 334 professionals attended the courses (23 were absent). The mean age was 39.1 years, and the standard deviation was 9.2 years. According to table 1, 58.4% of professionals analyzed were males, 56% were physicians, 32% were from the Southeast Region, 74.5% had a specialization as additional training, and 98.8% had not attended courses geared toward the area of harvesting, recovery and packaging of organs within the previous 30 days.
The variable time since graduation showed the majority (50%; 167) had graduated between 5 and 10 years before, 29% (97) between 1 and 5 years before, 17.1% (27) more than 10 years, and 3.9% (13) less than 1 year.
As to practice in organ harvesting, 88% (294) of professionals had already watched organ removal surgeries, 40.4% (135) were working directly in the process of organ donation, and only 36.8% (123) were members of the organ harvest team.
Of the 135 professionals who were directly working in the donation process, 50.4% (68) had less than 1 year experience in this area, 35.6% (48) had between 1 and 5 years, 5.9% (8) between 5 and 10 years, and 8.1% (11) more than 10 years. The profile variables (time since graduation, time in the area of donations, supplementary training, having watched an organ recovery surgery, and be a member of the harvesting team) did not show significant evidence.
Performance of students in the course was evaluated by the pre-test, with scores ranging from 1 to 10 (mean of 6.1 points; SD of 1.9) and by the post-test, with scores of 3 and 10 (mean of 7.9 pontos; SD of 1.4).
Physicians gained knowledge by 20%, the score rose from 6.6 to 8.3. Nurses had a 33.3% increase in score, from 5.5 going up to 7.4. The scrub nurses had their score of 4.9 enlarged to 7.4, inferring a 50% boost of knowledge after participation in the course.
The referred course favored a 31% increase in knowledge of the multiprofessional team as to organ harvesting. Table 2 displays medical knowledge data regarding the aspects and attributions of surgeons and surgical techniques in the process of harvesting, removal and packaging of organs for transplants, per evaluated item in the pre-and post-tests. The items that showed significant correct answers were questions: 1, 3, 6, 7, 8, and 9. As to the post-course analysis, question 4 had the highest rate of errors, and all physicians answered question 5 correctly. There is no evidence of significant change in questions 2 and 10. Table 3 shows how nurses were evaluated as to aspects of documentation, perfusion techniques, packaging, and transport of the removed organs, pre-and post-test, per item assessed. Question 7 was the only one that showed no evidence of significant change. Table 4 demonstrates the number of pre-and posttest correct answers, and the percentage of learning of each question for the scrub nurse as to the instruments used in removal surgery and cannulations, preservation solutions, and packaging. Significant correct answers were noted for questions 1, 2, 3, 4, 5, and 8. All scrub nurses answered question 9 correctly in the post-test. There was no evidence of significant change in questions 6, 7, and 10. 
❚ DISCUSSION
National and international societies responsible for the organ donation-transplant process have established incentives, through public partnerships, with universities or charity hospitals that have projects to perform training and education development of healthcare teams regarding donation, harvest and transplants of organs. In this study, the partnership between the Ministry of Health and the Proadi-SUS (14) reflected the significant presence of physicians, nurses, and scrub nurses who work directly or indirectly with organ donation or harvesting, in the Course for Recovery, Perfusion, and Packaging of Liver and Kidney. The reason is the public agencies that indicated these professionals understand that, by means of this qualification, it is possible to improve the rates of harvested and removed organs; and when they are available, mortality and morbidity rates of patients in the waiting list for transplants in their state or region will decrease. Additionally, it is possible to infer that the massive presence of these professionals in the course is due to the fact this topic is not addressed in undergraduate and graduate syllabuses of healthrelated courses in the country.
(13,15,16) Therefore, these professionals seek constant updating and training courses to enhance their knowledge, skills, attitude and current performance. In healthcare, knowledge and technology change at fast pace. (17) Aiming at updates, this study addressed questions to meet the needs of the current scenario and of the participants. One example is discussing about systemic heparinization, which is widely used during donor's hepatectomy. It is important to learn about this theme, due to the association between the heparin dose in the donor and the frequent occurrence of thrombosis in the vascular graft, which leads to future complications ine recipients. (18) (19) (20) Among the topics covered for nurses and scrub nurses, the current norms and regulations, as per the items in RDC 66/2009 for optimization and legalization of the organ harvesting process (21) in the perioperative period, showed an increase of learning rate. This result is similar to the findings of an investigation that concluded the factors interfering in the excellent quality of care delivered intraoperatively, in organ donation and harvest related-procedures, were level of knowledge and experience of nurses, minimizing adverse events regarding quality of organs and recovery of their recipients. (15) The course also approached the use of active methodology and availability of vacancies nation-wide.
Simulation of organ recovery surgery in animals became an active strategy, and could be one of the contributing factors for increased learning performance for all categories after the course. According to a survey carried out with nurses and medical undergraduate students, the use of the simulation strategy made the participants acquire knowledge by 10% and 19%, respectively. (22, 23) Nevertheless, some contents applied had gaps in knowledge: for physicians, evaluation of viability of liver for transplantation, and preservation solution used in the kidney machine; for nurses, vessels that will be cannulated in perfusion of the organ; and for scrub nurses, filling of the perfusion lines, immediate cooling of abdominal cavity, and participation at the time to exsanguinate the donor. These were themes would improve the course, and must be reviewed and revalidated by specialists in the field, since they are fundamental for a safe process and quality of care delivered to the organ donor and recipient.
As to national distribution of vacancies, it was possible to decentralize knowledge and public investment. On the other hand, the course had a higher percentage of participants from the Southeast Region, and lower from the North Region, which could benefit if the selection criteria were based on State donor and transplant indicators. (24) For example, the donor rate per million inhabitants (ppm) for the North Region was 3.9ppm, in 2017, and 17.9ppm for the Southeast Region. This 21% difference could be reduced with a greater distribution of education incentives for regions with lower rates, if the selection criteria for candidates for the next courses be changed.
The absence of a post-course support service to evaluate the impact of training in increased numbers of donors and organ harvesting in the country was a limiting fator, as well as the absence of more comparative studies regarding harvest, recovery, and packaging of organs for transplants. The review carried out between 1985 and 2013 showed that donation of organs had the highest percentage among the searched themes (86.2%), with 214 articles analyzed -in that, 73% about deceased donors, 15% living donors, and 10% donations in general. Nonetheless, the stage of organ harvesting was not specifically identified. The challenges to increase the quantity and improve the viability of organs harvested include maintaining campaigns with national scope, such as those launched by the Ministry of Health and by ABTO, which aim to raise awareness of the population about the altruism of donating organs, and its importance for the quality of life of recipients. Still, the use of technology for continued and tutored post-course qualification, such as telemedicine by means of video conferences, would be a useful instrument to address the factors contributing towards the challenges of the organ harvesting process. It can be employed both in distance education, for updating professionals at a lower cost, as well in administration and management of problems, by means of real-time communication through scientific and interdisciplinary sessions, and by prompt service in cases of healthcare process requirements. (25, 26) ❚ CONCLUSION Knowledge applied in the course showed increased learning for all categories, and it was more significant for scrub nurses and nurses. For physicians, a high level of previous knowledge was observed, considering the pre-test score higher than the total score of the course.
A few knowledge gaps were observed for all categories. No significant evidence was found in the association between the variables of the sample profile and learning. 1. What is the sequence for removing multiple organs? a) Lungs, heart, pancreas, liver, intestines, and kidneys. b) Heart, lungs, liver, kidneys, pancreas, and intestines. c) Heart, lungs, liver, pancreas, intestines, and kidneys. d) Heart, lungs, liver, pancreas, kidneys, and intestines.
❚ AUTHORS' INFORMATION
2. Based on the characteristics below, which is not considered decisive for the viability of a liver transplant? a) Color. b) Consistency. c) Surface aspect. d) Anatomy of the hepatic artery.
2. What is the sequence for removing multiples organs? a) Lungs, heart, pancreas, liver, intestines, and kidneys. b) Heart, lungs, liver, kidneys, pancreas, and intestines. c) Heart, lungs, liver, pancreas, intestines, and kidneys. d) Heart, lungs, liver, pancreas, kidneys, and intestines. 4. According to Anvisa Resolution RDC 66/09, which items should be on the organ identification label that will be attached to the organ's packaging? a) RGCT of the donor, type of organ, and initials of the donor. b) RGCT of the donor, type of organ, and name of the donor. c) RGCT of the donor, type of organ, and laterality. d) RGCT of the donor, type of organ, and destination. 
